Levator ani defect severity and its association with enlarged hiatus size, levator bowl depth, and prolapse size
OBJECTIVE:
There is a strong association between the development of pelvic organ prolapse and levator ani injury and urogenital hiatus (UGH) and levator hiatus (LH) enlargement. 1 Because of the origin and insertion of levator ani, it is plausible that muscle injury affects hiatus size; however, the relationship between levator defect and hiatus size remains unclear. In a previous study, 2 we found that UGH has a higher odds of predicting prolapse than LH and that the levator "bowl" deepens more than the organs protrude. The current study, with the use of the same population, tests the hypothesis that levator defect severity is the major (>50%) determinant of hiatus size and investigates its relationship to levator and protrusion area.
STUDY DESIGN:
Details of the design have been described previously. 2 Using magnetic resonance images of supine women from 2 institutional review boardeapproved casecontrol studies on prolapse (University of Michigan IRBMED HUM00043445, approved 1/27/11 and HUM00031520, approved 6/28/09), we examined 30 patients with anterior prolapse, 30 patients with posterior prolapse, and 30 control subjects, who represented a range of pelvic support from normal to significant prolapse, both at rest and during Valsalva. In clinic and in the magnetic resonance images, patients were instructed to bear down to achieve maximal prolapse protrusion. Groups were recruited to be of similar age, body mass index, and vaginal parity. Measurements of LH and UGH were made in the mid-sagittal plane. Depth of the "levator bowl" was assessed in the mid-sagittal plane as levator area, which is the area below the sacrococcygeal inferior pubic point line and above the levator ani and hymen. Similarly, protrusion of the prolapse below the UGH was measured as the protrusion area. Levator ani defect was graded with a score of 0e3 on each side, 3 with a total possible score of 6 in any individual patient: 0¼intact muscle, 1¼<50% detached from the pubic bone, 2¼50% detached from the pubic bone, 3¼completely avulsed. Ordinary least squares regression was performed to evaluate the relationship between hiatus length, area size, and defect score. The coefficient of determination (R-squared) was used to describe the degree to which the levator defect score described area and hiatus measurements.
RESULTS:
For each levator defect score, mean measurements and ranges for UGH, LH, levator area, and protrusion area are presented in the Table. All Spearman rank coefficients indicate a significant, positive association with the measures, except for protrusion area during Valsalva. The R-squared values, which indicate the variation in each measure that can be explained by levator defect, ranged from 0.03 (protrusion area during Valsalva) to 0.12 (UGH at rest). The ranges of each measure varied widely within each defect severity group, even in those without a levator defect (score¼0).
CONCLUSION:
We reject our hypothesis that levator defect severity is the major determinant of hiatus size. Levator defect explains, at most, only 12% of the variation in LH or UGH size, levator area, and protrusion area. Although levator tear is related strongly to prolapse and defects are associated with increases in both hiatuses, only a small proportion of hiatus enlargement is attributable to levator defect. This suggests that other phenomena not currently measured in our common methods of quantifying prolapse and levator defect are important and that we need a better understanding of these factors. Although 37 subjects had a defect score of zero, the range of hiatus size with normal-appearing muscles indicates that muscle injury is not necessary to have an enlarged hiatus.
The factors that cause hiatal enlargement are still unknown; it could be due to neurologic injury, nonemuscle tissue trauma during vaginal birth, or abnormally weak connective tissue or other factors yet to be determined.
